
FINDING OF MD SIGNIFICANT IMPACT 
FORMERLY UTILIZED HED/AEC SITES REMEDIAL ACTION PROGRAM: 

BAY0 CANYONS, NEW MEXICO 

Under the Formerly Utilized Sites Remedial Action Program (FUSRAP), the 
U.S. Department of Energy (DOE) has proposed to carry out rcmedfrl action at a 
site located in Bayo Canyon, Los Alamos County, New Mexico. Although the site 
as partially decontaminated and decommissioned in the 196Os, there remain 
above-background amounts of radionuclides. 

DOE has determined that strontium-90 in excess of DDE's proposed remedial- 
action criterir exists in subsurface materials underlying an area of about 
0.6 ha (1.5 acres) at the Bayo Canyon site. The proposed action is to demarcate 
this are8 and restrict its use to activities that will not disturb this sub- 
surface contamination until the activity hrs decayed to acceptable levels 
(about 160 years). The proposed action would allow unrestricted use of the 
balance of the formerly utilized site. Alternatives to the proposed action 
include no action and complete decontamination and restoration of the site. 

gible 
The proposed remedial action will be minor and, thus, will cause negli- 

disruption of the socioeconomic or environmental systems In which the 
sites exist. The action will not threaten any legally protected species of 
flora or fauna, nor will it threaten any legally protected cultural or historical 
resources. Because the local populace is familiar with radiation and has 
expressed no concern to date, it is expected that future public concern will 
be minor. DOE is ensuring that county authorities remain aware of all proposed 
remedial activities in the area. 

The DOE has completed an Environmental Assessment in order to determine 
the need for further documentation of environmental impacts. The Environmental 
Assessment has resulted in the conclusion that the proposed action will 
adequately protect the public from added radiological risk and will have no 
other consequences that will signiffcantly harm the public health on welfare. 
The -DOE has determined that the proposed action does not constitute major 
Federal actions that may significantly affect the quality of the human environ- 
ment within the ncaning of the National Environmental Policy Act of 1969 
[42 U.S.C. 4321 et seq.]. Therefore, no Environmental Impact Statement is 
required prior to the initiation of the remedial action under consideration. 

The principal environmental consequences of the proposed actions will be 
8s follous. 

Land Use--The i-diate and direct consequences of the action on future 
use omrmerly utilized site will be negligible because of the small size 
of the restricted area (0.6 ha or 1.5 acres). 
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Socfoeconomfcs--Heglfglblr lqrcts to demography, economics and wloyment, 
houxfng, trrnsportrtfon, utllftfes. other comunfty sewlces, or esthetics are 
l xpectrd as a conseqwnco of this remedial action becmm of the saall slzc 
the work force nqulred and the s-11 scrle of the project relative to thr 

of 

economy and work force of the rnr as a whole. It 1s unlfkoly that cultural 
and hlrtorlcrl resources will be @fleeted becrus~ none have been found rt the 
slk durlng surveys of the rnr. 

Gwlow l nd Sofls-In B~YO Cwyon, erosion of the surface mkrlrls fm 
the rite will not be accelerated by the proposed actions because surfrce 
vegetation ~111 remin Intact and no l xcrvrtlon l ctlvltles ~111 be required. 

--During heavy thunderstorms or durlng periods of snomelt, some 
ltrrte the soil over the waste site and reach the burled waste 

leadfng to dfspersrl of uterlals that the proposed rctlon leaves In place. 
However, because the ujorlty of water entering the roll is l vapotrmsplnd 
back to the rtmospherr, little Wgratlon of dfssolved wstes through the soil 
and rlluvlum is expected. 

--The placement of boundary markers to &mark the restricted area 
only minor field work, which ~111 have 1nconsequentfrl impacts to 

the bfotr of the site. 

Health and Safety-It Is not rntfclprted that the proposed action will 
result in any direct or Indirect nonrrdlologlcrl health or safety hrrrrds 
beyond normal, everyday l ctlvltfes. Actlvltfes for Involved personnel will 
not differ In nature from those they would othenlse be doing, and the added 
risk from the proposed action will be neglfgfble. 

tanyoeyr to the bone llnf ng 
Radio10 fcrl--The highest expected dose to (I long-term resident of Bayo 

recamended uxlmm dose to bone 11 nf Ag. 
This value Is 0.2% of the 1500 mrem/yr 

The brckground dose to bone lfnfng 
is about 120 mm/yr, fncludlng contrlbutfons from cosnlc rrdfatfon, l xtemal 
terrestrfrl rrdfrtfon, and rrdfrtlon from Internally deposlted nuclldo. The 
dose to l nsldent due to radlorctlve residues Is a small fraction of thfs 
background, I.e., 3 l rem/yr Is 2.5% of 120 nrea/yr. 
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EXECUTIVE SUMMARY 

’ Under the Formerly Utilized Sites Remedial Action Program (FUSRAP), the 
U.S. Department of Energy (DOE) has proposed to carry out a rmdlal actlon at 
a site located In Bayo Canyon, Los Alamor County, New Mexico. Although the 
site was partially decontaminated and decommfrrfomd in the 19608, there 
remain above-background amounts of radfonuclfdo in the 8fea. 

The DOE has determined that strontium-90 In excess of its proposed remedial 
action ctiterfa exist8 in materials underlying an area of about 0.6 ha 
(1.5 acres) at the Bayo Canyon site. The proposed action is to demarcate this 
area and restrict Its use to actfvftfes that will not disturb this subsurface 
contamf natfon. The proposed action would allow unrestricted use of the balance 
of the formerly utilized site. 

0 

gfble 
The proposed remedfal action will be minor and, thus, will cause neglf- 

dfsruptfon of the socloeconomfc or environmental systems In which the 
81 te exists. The action will not threaten any legally protected species of 
flora or fauna, nor wfll it threaten any legally protected cultural or 
hi statical resources. Because the local cocnmunfty is familiar with radiation 
and has expressed no concern to date, It is expected that future public concern 
will be low. The DOE Is ensuring that county l uthorftfes remain aware of all 
proposed remedial l ctfvfties In the area. 

This l nvlrorxnental assessment has resulted in the conclusion that the 
proposed l ctfon wfll adequately protect the pub1 1 c from added radiological 
risk and will have no other environmental consequences greater than those 
expected for the l lternatlve actions. 
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1. PROPOSED ACTION 

1.1 BACKGROUNO AND NEED 
l 

In 1976, the U.S. Energy Research and Development Administration (now the 
U.S. Department of Energy) identifjed an area in Bayo Canyon, Los Alamos 
County, New Mexico, as klED/AEC sites possibly requiring remedial action (U.S. 
Dep. Energy 1980; Ramsey 1981). In 1976, personnel of Los Alamos Scientific 
Laboratory (currently Los Alamos National Laboratory) began a resurvey for 
possible residual contamination. The radiological survey was completed in 
1977, and the final report of survey results was issued in June 1979 (Los Alamos 
Sci. Lab. 1979). The results of this survey led the Oepartmtnt of Energy 
(DOE) to consider the Bayo Canyon site for remedial actjon under its Formerly 
Utilized Sites Remedial Action Program (FUSRAP). 

1.1.1 Stttinq 

Bayo Canyon is located in Los Alamos and Santa Fe counties, north-central 
New Mexico, (Figure 1.1). The 120-m (390-ft) deep canyon is one of many 
canyons dissecting the Pajarito Plateau (Figure 1.2). The formerly utilized 
site is located within Township 2ON, Range 6E, Sections 12 and 13, in Los Alamos 

0 
County--approximately 5 km (3 ml) east of the center of the town of Los Alamos, 
40 km (25 mi) to the northwest of Sante Fe, and 100 km (60 mi) to the north- 
northeast of Albuquerque. Several smaller towns and Native American pueblos 
exist within a loo-km radius of the site. 

The 140-ha (350-acre) site encompasses an undeveloped canyon floor contain- 
ing an ephemeral streambed (Figure 1.3). Residential development has occurred 
along the mesa tops on both sides of Bayo Canyon, and the canyon floor is used 
for occasional recreational purposes (e.g., hiking, horseback tiding, and 
motorcycling). The county of Los Alamos envisions eventual use of the floor 
of Bayo Canyon for residential or recreational development (Brown 1981; 
Los Alamos Natl. Lab. 1981b; Taylor 1982). Final decisions await resolution 
of the radiation risks via the remedial action program of DOE. 

1.1.2 Backqround 

Under sponsorship of the Manhattan Engineer District (CIED), facilities 
for experiments with conventional high txplosfvts were constructed in 
Bayo Canyon during 1943 (Los Alamos Sci. Lab. 1979; Ford, Bacon & Davis Utah 
Inc. 1981). From 1944 to 1961, the federal government studied blast diagnos- 
tics of conventional high explosives containing uraniun and other radlatlon 
sources. The radiation sources used as tracers in the blast-diagnostics tests 
contained from several hundred to several thousand curies of lanthanum-140 per 
test shot; this material contained smaller amounts of strontiunr90. Explosions 
scattered radioactive materials around two firing points, TA-10-13 and TA-10-15 

0 (Figure 1.3). The lanthanum-140 has decayed to nonradioactive products, but 
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Figure 1.1. Regional Setting of the Los Alrmor Area. Source: 
Ford, Bacon L Davis Utah Inc. (1981). 
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measurable radioactive contamination remains in the form of strontiumfia 

Q 
uranium (Los Alamos Sci. Lab. 1979; LOS Alamos Natl. Lab. 1981b). In adiii!8r?99 
there are contaminated areas on the southeastern end of the formerly utilized ' 
site where radioactive liquids and solid wastes were disposed; these waste 
pits were located near the radiocheaistry laboratory, TA-10-l (Figure 1.3). 

Dtcommissioning of the test area began in 1960 with the demolition of 
several buildings. In 1963, the rtmainlng buildings were demolished, the 
sewer systems removed, the contaminated waste pits excavated, and the surface 
debris removed within a radius of about 760 m (2500 ft) around the detonation 
control buildings. Debris was removed from the site and disposed at a burial 
site for radioactive wastes located on the grounds of Los Alamos Scientific 
Laboratory (LASL) (currently Los Alamos National Laboratory [LANLJ), 

After decommissioning, the site ownership was transferred from the 
U.S. Government to Los Alamos County by quit claim deed on July 1, 1967. It 
was recognized at the time of decommissioning that some radioactive materials 
probably remained in the canyon. Consequently, several follow-up radiological 
surveys were subsequently conducted (Los Alamos Sci. Lab. 1979). 

1.1.3 Need 

The areas of the Bayo Canyon site to be considered for rtmedial action 
have been determined by using contaminated soil cleanup criteria proposed by 
LANL (Healy et al. 1979; Ford, Bacon 6 Davis Utah Inc. 1981; Los Alamos Natl. 
Lab. 1981b). These limits are 100 pCi/g for strontium-90 and 40 pCi/g for 
uranium as uranium-238. These proposed criteria were derived by assuming a 
whole-body dose of s 500 mrem/yr received from near-surface contamination via 

0 
external exposure, inhalation of contaminated air and particles, and ingestion 
of contaminated food and water (Healy et al. 1979). Healy et al. believe that 
these criteria are conservatively low and actual received doses would be less 
than 500 mrtm/yr for contamination at the prescribed limits. 

lines 
Concentrations of uranium were not found to exceed the proposed guide- 

for cleanup, although they do exist in excess of background levels in 
the 0- to 30-cm (0- to I-ft) soil layers over the 140-ha (350-acre) site 
(Los Alamos Sci. Lab. 1979). Contamination exceeding the criterion for 
strontium-90 exists in the vicinity of the former radiochemistry laboratory at 
depths below 120 cm (4 ft) (Los Alamos Sci. Lab. 1979; Ford, Bacon & Davis 
Utah Inc. 1981; Los Alamos Natl. Lab. 1981b). The existing strontium-90 is 
contained in the residue of wastes that were disposed in the waste pits located 
near the radiochemistry laboratory, TA-10-l (Figure 1.3). 

1.2 AGENCIES INVOLVED 

Primary authority for remedial action in Bayo Canyon resides in the 
Formerly Utilized Sites Remedial Action Program (FUSRAP), administered by the 
Oak Ridge Operations Office of the U.S. Department of Energy (U.S. Dep. Energy 
1980). Because of the site's former involvement with Los Alamos Scientific 
Laboratory (now Los Alamos National Laboratory), DOE's Los Alamos Area Office, 
:;P;~uerqut Dptrations, has a vested interest in remedial actions at these 

Other federal land managers in the vicinity of the site include the 

0 
U.S. Bureau of Land Reclamation, U.S. Forest Service, U.S. Bureau of Indian 
Affairs, and U.S. National Park Service (U.S. Dep. Energy 1979). 
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T h a  g o v e r n i n g  author l ty  for  the  B a y o  C a n y o n  formr ly  ut i l l r td si te Is the  
coun ty  of  L o s  A lamos .  Th is  b o d y  is raspons lb l c  for  z o n i n g  l a n d  use  for  the  
a r e a  s u r r o u n d i n g  the  sltt. 

T h e  si te is w i th ln  the  jur fsd ic t lon of  the  state of  N e w  Hex ico .  T h e  
N e w  Mex ico  Hea l th  a n d  Env i r onmen ta l  Depar tmen t ,  Env i r onmen ta l  Imp rovemen t  
Dlv is lon,  b e a r s  the  author i ty  to regu la te  the  use ,  t ranspor t ,  a n d  d i sposa l  o f 
rad loac t l ve  mater ia ls .  

4  Fur the r  d iscuss ion  of  lnst i tut fonal  cont ro ls  u p o n  the  sites m a y  b e  f o u n d  
In Sec t ions  2 .1  a n d  2.2.  

1 .3  D E S C R I P T I O N  O F  T H E  P R O P O S E D  A C T I O N  

T h e  p r o p o s e d  remed ia l  ac t ion  at  the  B a y o  C a n y o n  si te is a  m in ima l  ac t lon  
that  ef fect ively l lmlts pub l i c  e x p o s u r e  to rad foac t i ve  sou rces  by  p roh lb i t i ng  
d i s tu rbance  of  the  subsu r face  mater ia l  that  e x c e e d s  the  p r o p o s e d  1 0 0  p C $ / g  
cr f ter lon for  s t ron t ium-90  (Ford ,  B a c o n  6  Dav is  U tah  Inc. 1 9 8 1 ) . T h e  a r e a  in  
wh i ch  this con tam ina t i on  is l oca ted  is re fe r red  to as  the  " des i gna ted  rest r ic ted 
a r e a "  (F igu re  1.4) .  Th is  d ts lgnat td  a r e a  of  a b o u t  0 .6  h a  (1 .5  acres)  t ncom-  
passes  the  fo rmer  rad iochtmis t ry  l abora to ry  a n d  the  fo rmer  so l id-  a n d  l iqufd-  
was te -d fsposa l  sites. T h e  sou rce  of  the  txctss con tamfna t ion  Is s t ron t ium-90  
r e m a i n i n g  f rom l an thanum-p rocess i ng  was tes  that  w e r e  d i s p o s e d  at  t hese  si tes 
( L o s  A l a m o s  Scl .  L a b .  1 9 7 9 ) . 

T h e  d e s i g n a t e d  rest r ic ted a r e a  wil l  b e  con t ro l led  to p reven t  the  c o n -  
s t ruct ion of  hous ing ,  s e w e r  l ines,  etc., unt i l  such  t ime that  radioact iv i ty  o n  
the  si te h a s  d e c a y e d  to be low-gu lde l l n t  levels.  Th is  restr ict ive covenan t  wil l  
last for  app rox ima te l y  1 6 0  years,  t he  t ime es t imated  for  the  s t ron t ium-90  to 
d e c a y  to c l00  pCi /g  (Ford ,  B a c o n  6  Dav is  U tah  Inc. 1 9 8 1 ; L o s  A l a m o s  Nat l .  
L a b .  1 9 8 1 b ) . G o v e r n m e n t  o w n e r s h i p  a n d  cont ro l  wi l l  b e  r e q u i r e d  to e n s u r e  that  
the  rest r ic ted a r e a  is u s e d  on ly  for  p u r p o s e s  that  wll l  no t  l e a d  to d is tur-  
b a n c e  of  subsu r face  con tamina t ion .  F o u r  m o n u m e n t  marke rs  wil l  b e  e m p l a c e d  In 
the  co rne rs  a n d  o n e  at  the  m idpo in t  of  e a c h  e d g e  of  the  d e s i g n a t e d  rest r ic ted 
a r e a  to d e n o t e  the  p r e s e n c e  of  subsu r face  radioact iv i ty .  A  c rew  of  four  wil l  
r e q u i r e  f rom 5  to  1 0  days  to comp le te  the  r emed ia l  act ion.  Final ly,  r ad lo l og -  
ical  su rveys  wil l  b e  r e q u i r e d  be fo re ,  du r ing ,  a n d  af ter  r emed ia l  act iv i t ler to 
e n s u r e  that  the  p l a n n e d  goa l s  h a v e  b e e n  accomp l I shed .  T h e  p r o p o s e d  act ivi t ies 
a r e  sununa r i r cd  In Tab les  1 .1  a n d  1.2.  

1 .4  A L T E R N A T I V E  A C T I O N S  

T h r e e  a l ternat ives  fo r  r emed ia l  ac t ion  h a v e  betc,  Ident i f ied for  the  
r emed ia l  ac t lon  sites: (1)  " n o  act ion" ,  (2 )  "m in ima l  act ion" ,  a n d  (3 )  " d e c o n -  
tam1nat ion / res tora t ion*  (Ford ,  B a c o n  &  Dav is  U tah  Inc. 1 9 8 1 ; L o s  A l a m o s  Nat l .  
L a b .  19B lb ) .  T a b l e  1 .2  con ta ins  a  s I ln rnary  of  the  sa l ient  character is t ics  of  
the p r o p o s e d  ac t ion  a n d  of  the  a l te rnat ive  ac t ions  for  B a y o  C a n y o n .  

1 .4 1  N o  Ac t lon  

In the  no -ac t i on  l l ternat lvt  for  the  B a y o  C a n y o n  sfte, t he  p rope r t y  w o u l d  
m a l n  u n c h a n g e d .  N o  ac t ion  w o u l d  resu l t  in  n o  restrlct ivt covenan ts  b t lng  
p l a c e d  u p o n  the  D .6 -ha  (1 .5acre)  d e s i g n a t e d  a r e a  (F igu re  1.4) .  Th is  a r e a  
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Table 1.1. Actlvltlts Assoclatad with the Proposed Rmdlal 
for the Bayo Canyon Formerly Utlllted Site 

l Implement health-physics precautions during lnstallatlon of monments. 

. Malntafn government control over the designated restrlctad area (0.5 ha). 

. Control land use such that subsurface disturbance does not occur for 
l pproxlnately 160 years. 

. Provide for ptr$odlc surveillance to ensure restricted use of the deslg- 
nated area. 

Table 1.2. Summary of Altarnatlve Rentedfal Actlons Proposed for 
the Bayo Canyon Formerly Utlllzed Site 

Characttrlstic 
Proposed 

Action 
No Decontamination/ 

Actlon Restoration 

Proposed restriction 

Area of rtstrictlon 

Area of disturbance 

Volume of excavation 

Duratjon of effort 

Work force effort 

Expense 

Decontaminated waste 
transport 

Restrict commetclal/ 
resldtntlal develop- 
ment for * 160 years 

0.6 ha (1.5 acres) 

None 

None 

5-10 days 

20-40 person-days 

$63,000 

None 

None 

None 

None 

None 

None 

NOM 

None 

Nom 

None after 
decontamination 

None 

0.7 ha (1.8 acres) 

1160 at5 (1520 yds) 

55-65 days 

550-650 person-days 

$461.000 

20 km (12 111) 
to disposal site 

Uata from Ford, Bacon 6 Davis Utah Inc. (1981). 
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0 
could then be developed in a manner similar to the remainder of the formerly 
utilized site, and such development could result in intrusion into the sub- 
surface contamination. 

1.4.2 Decontamination/Rtstoration 

Under the decontamination/restoration alttrnativt, decontamination to 
mot the proposed criteria for strontiun-90 would be completed in the designa- 
ted area (Table 1.2). 
7.5 m (25 It) at 

Excavation would be rtqulrtd to a depth of l pproximattly 
former solid-waste pit ?A-10-48, to a depth of approxfmattly 

9 m (30 ft) at the nearby former liquid-waste pit TA-10-41, and to a depth of 
approximately 12 m (40 ft) at former liquid-waste pit TA-10-42 (Figure 1.4). 

Excavation would be performed with conventional earth-moving equipment. 
The sides of the excavations would be sloped at approximately 45 degrees to 
provide equipment access to the txcavatfon site. Contaminated nattrial would 
;;t:cansporttd by truck approximately 20 km (12 mi) to the LANL waste-disposal 

The in-situ volume of 
mateiy 1160 m3 (1520 yd3). 

contaminated materials is estimated to be approxi- 
Although this is a relatively small volume, it 

would be necessary to excavate approximately 12,000 ma (16,000 ds) of uncon- 
taminated soil material to accomplish the removal of the contaa nattd material. r 

Uncontaminated material that was stockpiled during excavation would be 
returned to the resulting pits and compacted. Additional fill mattrial would 
be obtained from areas as close to the sltt as possible. The area disturbed 
by l xcavatfon and stockpiling operations would be rtvegttattd if immediate 

0 

development was not planned. 
(30,000 ft2) would be disturbed 

It is estimated that approximately 2800 m2 
by excavation and that approximately 4200 m* 

(45,000 ft2) of the canyon floor would be disturbed by stockpiling the uncon- 
taminated soil. Little topsoil exists near the site, and rtvegttation would 
be accomplished directly on the backfill material. This approach was used 
successfully when the site was decommissioned. A crew of approximately 10 
would require about 55 to 65 working days to complete the remedial action. 

After restoration, the site could be released for unrestricted use, and 
consequently neither U.S. Government control or ownership nor periodic survtil- 
lance or monitoring would be necessary. 

1.4.3 Comparison of Environmental Impacts of Alttrnativt Actions 

The no-action alttrnativt involves leaving the site as it txfsts, with no 
restrictions upon land development in the area and no further cleanup of 
contaminated materials. Thus, there would be no impacts arsociattd with 
excavation actfvitits, and there would be no further expenditure of funds 
beyond costs of rtltasing the site. Maximum possible exposure to surface 
radioactive contamination would not'differ from the proposed action; however, 
the likelihood of such exposure would be higher. Under the no-action alterna- 
tive, it is anticipated that individual residents of the area would receive 
maximum, annual doses of about 3 mrem to bone lining. The major pathway for 
these estimated doses is via ingestion of vegetables and crops grown in soils 
containing radioactivity equivalent to that found in the 0- to JO-cm (O- to 

0 
1-ft) portion of soils in the area of the formerly utilized site (Los Alanos 
Natl. Lab. 1981b, Table II). However, within the 0.6-ha (1.5-acre) designated 
area, excavation of the subsurface is possible under the no-action alternative. 
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Thf s could brf ng to the surface mater1 al contaf ning in excess of 1100 pCf/g 
strontium-90 (Los Alamos Sci. Lab. 1979, p. 41). If txcavatfon is l ssmad to 
result 1 n df spersal of thf s contamf net1 on 1 nto areas subsequently used for 
vegetable gardening, estimated doses received by residents would be well in 
excess of 500 mren/yr. Doses recefved by transients would be lower due to 
shorter periods of exposure. 

In the event that the no-action alternatfvt were implemented and Bayo 
Canyon were subsequently developed, it is expected that several structures 
might be but It in the designated area over a period of a few years. Durf ng 
home building, construction workers would be exposed to radiation from both 
surface and contaminated subsurface sofls because there would be no rtstrfctfon 
on df sturbance of subsurface sol 1s wfthln the desfgnated area. For the no- 
actfon scenario, the 50-year dose commftments, or cumulative doses for the 
50 years following exposure to surface (< 30 cm or 1 ft) contamlnatlon, were 
calculated as 0.1 mrem to bone lining and 0.3 mrem to lung of construction 
workers (Los Alamos Natl. Lab. 1981b. Table II). Construction workers building 
homes would also be exposed to radfatfon from strontfurn-90 if they excavated 
below 122 cm (4 ft) into the limited region of elevated subsurface contamfnatfon 
near the waste pits (Figure 1.4). For this cast, the calculated 50-year dose 
comrnltments are 0.04 mrem to bone 1 fnfng and 0.03 mrem to lung (Los Alamos 
Natl. Lab. 1981b, Table II). The exposure scenario assumes that exposure to 
higher levels of contamfnatfon would occur for a shorter period than exposure 
to surface contamfnatlon and, hence, dose l stfmates art correspondingly lower. 

Decontamfnatfon and restoration of the formerly utilized site is expected 
to have the largest environmental impact (Table 1.2). Dtcontamfnatlon would 
make the designated area l vaflable for development as a resfdtntfal or commercfal 
site with a lowered risk of exposure to long-term radfoactfve contamfnatlon. 
However, approxfnately 0.7 ha (1.8 acres) of land would be disturbed, fncrtasfng 
the possfbflfty for increased losses of soil due to wind and water erosion and 
df sruptfng an area that currently contains an open stand of ponderosa pine 
(Los Alamos Natl. Lab. 1981b). The activfties assocfated with l xcavatfon and 
backfilling could disrupt foraging in Lower Bayo Canyon by endangered peregrine 
falcons that are known to occur in the area. 

Excavation would require the transportation of wastes about 20 km (12 ml) 
to the waste-disposal site at LANL. Transport of the wastes could have minor 
effects on the traffic patterns along the route to the waste-disposal site, 
l xacerbatf ng current traff I c problems (Sect1 on 2.2.5). In addition, It may 
not be possible to l cconnodate the extra waste disposal at the current disposal 
site (Section 2.2.6). The impacts of decontamfnatfon/restoratfon on the local 
economy and on l vailabflf ty of the work force would not be expected to be 
measurable because of the small sire of the operation in comparison to the 
l conosty and work force of the area as a whole. 

If a transportatfon accident were to occur during decontamfnatfon, the 
maxirun radfatfon doses art expected to be 0.9 mm to bone lining for drivers 
of waste-haul1 ng trucks and 0.02 arem to bone for the general public (Los 
Alamos Natl. Lab. 1981b. Table XIV). 
would be expected to be lower, i.e., 

After dtcontamfnatfon, l axfmm doses 
0.01 ~rem to bone and 0.001 ~rem to bone 

llnfng for workers fnstallfng sewer lines or other subsurface facflftfes 
(Los Alamos Nat. Lab. 1981b). Estimated doses recefved by residents would be 
l ntfclpated to be the same as those received under a scenarlo of gardening in 
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0 
sol 1s contaf nf ng surface (O- to 30-cm; D- to l-ft) contmf natf on at levels 
that currently exist. This txposurr! would occur over most of the sftt because 
even under this l lternatfvt, only the area around the former waste pits would 
be decontaminated. 

. 
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2. DESCRIPTION OF THE AFFECTED ENVIRONMENT 

2.1 LAND USE 
. 

Host land in the area surrounding the formerly utflired site is owned and 
managed by county or federal govtrnments-- with the exception of privately 
owned 1 ndustrf al, commtrcfal, and resfdentfal land in the communities of Los 
Alamos and White Rock (U.S. Dep. Energy 1979; Los Alamos Natl. Lab. 1981b. 
1982). The Bayo Canyon rite is owned by Los Alamos County. 

Currently undeveloped, Bayo Canyon land is used for hiklng, horseback 
riding, and other recreatfonal actfvftfes. The area is now zoned for recrta- 
tlonal use and for the posslbllfty of private ownership, a status that could 
allow constructlon of residences or facflltfes such as clubhouses or rodeo 
grounds (Los Alamos Co. Plan, Dep. 1976b; Los Alamos Co. 1981; Taylor 1982). 
The upper end of the canyon is steep-sided and l ccessfble only by foot or 
horseback. Residential development has occurred on the mesa on the north side 
of this section of the canyon. On the south side art the county rodeo grounds 
and fact 11 ties. The lower, wfder end of the canyon Is bordered by mesas that 
are not now zoned for development (Los Alamos Co. Plan. Dep. 19768, 1976b; 
Brown 1981, 1982; Los Alamos Co. 1981; Payne 1981; Los Alamos Natl. Lab. 

0 
1981b, 1982). 

In the vlclnfty of the town of Los Alamos, land for resfdentlal devalop- 
ment is llmfted (Los Alamos Co. Plan. Dep. 1976a; U.S. Dep. Energy 1979; Brown 
1981). Until recently, employment growth in the area and the resulting popu- 
latfon influx made llmfted rtsfdential land the most pressfng Issue for the 
county. Although demand for land from developers and for housing has dtcllned 
in the past year (Brown 1981; Payne 1981). county plans still call for use of 
about 80 ha (200 acres) of the lower part of Bayo Canyon for tither reslden- 
tie1 and connnrcfal development or as the site of new rodeo grounds; the 
latter would make land that is now befng used for rodeo facflities avaflable 
for rtsfdentfal development (Brown 1981; Los Alamos Natl. Lab. 1981b; Payne 
1981). 

2.2 SOCIOECONOMICS 

2.2.1 Dtmoaravhy 

- The estimated 1980 population of Los Alamos County was 17,600 persons, 
dfstrfbuttd between two populatlon centers: the towns of Los Alms and White 
Rock (Los Alamos Natl. Lab. 1982). Projections for the future fndfcate only 
slight growth from in-nfgratfon, historfcally a major growth factor, because 
of (1) the raductlon in m employment opportunities in the area (see kc- 
tf on 2.2.2) and (2) the lack of vacant housing and developable nsfdtntfal 
land (see Section 2.2.3). 

0 
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The primary employer In the Los Alamos area Is Los Alamos Natlonal Labor- 
atory (LANL). 
(e. Q. , 

The combfned work force of LANL and associated operations 
local consultants, construction subcontractors) accounts for about 70% 

(about 10,000 persons) of the total employment in Los Alamor County (U.S. Dep. 
Energy 1979; Brown 1981; Los Alamo% Natl. Lab. 19Blb. 1982). Forty percent of 
the workers for these firms (including the Laboratory) live outside Los Alamos 
County (Brown 1981) s Employment was growing until recently, but it has leveled 
off in the past year due to cutbacks at LANL (Payne 19Bl). The conmerclal 
sector (about 1000 employees) Is Indirectly dependent on these employees and 
on tourism for its existence (U.S. Dep. Energy 1979; Brown 1981). Unemploy- 
ment is low, between 3 and 4%; it is even less fn the summer months because of 
Increased student employment at LANL (Brown 1981). 

2.2.3 Housing 

Housing Is in short supply in Los Alamos County due to the lack of develop- 
able residential land combined wfth population growth due to migration fnto 
the area (Los Alamos Co. Plan. Dep. 1976a; U.S. Dep. Energy 1979; Brown 1981; 
Los Alamos Natl. Lab. 1981b, 1982). The offfcfal vacancy figure on April 1, 
1980, was 5.7%; however, much of the vacant housing is reserved for temporary, 
summer employees at LANL (Brown 1981). Construction of new resfdtnces has 
slowed because of stable employment at LANL and the tighter financial market 
(Payne 1981). 

2.2.4 Instftutlonal 

Los Alamos County owns both the Bayo Canyon and Acid/Middle Pueblo Canyons 
FUSRAP sftcr and has the authorlty to regulate their future use (U.S. Dep. 
Energy 1979; Los Alamos Natl. Lab. 1981b; Payne 1981). The county has zoning 
regulations, a zonfng map, and a comprehensive plan--all of which have been 
revised and adopted within the last six years (Los Alamos Co. Plan. Dep. 
1976a, 1976b. 1979; Los Alamos Natl. Lab. 198lb, 1982; Brown 1981). If either 
of the sftes were to be developed for rasldtntial use, county subdivision 
rcgulatfons would apply (Los Alamos Co. Plan. Dep. 1979). These rcgulatlons 
call for county coordination on all development plans and impose minimum 
standards for many aspects of resfdential areas (e.g., 1.2 ha [3 acres] of 
parkland and 0.2 ha CO.5 acre] for schools per 100 dwelling units, with loca- 
tions for both determfntd by the County Planning Cowunirsion). 

2.2.5 Transportation 

The Los Alamos area is accessible by U.S. Highway 285 and State Route 4, 
which connect with larger hlghways to Santa Fe and Albuquerque (Ffgure 2.1). 
The local housing shortage combined wfth an Increasing work force at LANL 
(until 1980) has led to considerable traffic problems because employees commute 
from more dfstrnt population centers (Paul C. Box Assoc. 1976; Brown 1981). 
The County Comprehensive Plan identified sfmflar traffic problems, primarily 
at peak cosssuting hours. To relfeve the congestion on Intercounty roads and 
Intersections, the county proposed building a road through Bayo Canyon (fn- 
cludfng the formerly utilfzed site) to connect Diamond Drive and State Route 4 
and a road over Pueblo Canyon to connect Trinity Drive and San Ildtfonso Road 
(Los Alamos Co. Plan. Dep. 1976a). 
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Currently, vehicular access to the Bayo Canyon floor Is limltcd to a~@~ osfi 
rrred vehicles via an unimproved road (Los Alamos Natl. Lab. 1981b). T l 
rough dirt road connects to State Road 4, and access is controlled by a locked 
gate. 

Diamond Drive and Pajarito Road (Figure 2.1) are very heavily used, 
particularly at peak commuting hours because they are major access routes 
between LANL, the towns of Los Alamos and White Rock, and other areas where 
laboratory workers live (Los Alamo8 Co. Plan. Dep. 1976a; Paul C. Box Assoc. 
1976; Los Alamos Natl. Lab. 1982). 

2.2.6 Utilities and Other Community Services 

All utlllty systems are adequate to serve existing needs and could accom- 
modate future growth. Water for the county is taken from a series of 60- to 
180-m (200- to 600-ft) wells located in three ffelds on the Pajrrfto Plateau, 
upgradient and at some distance from the formerly utilized sites (Section 2.5). 

One of the two local sewage-treatment facilities is located near the 
depression of the mesa between Lower Pueblo and Bayo Canyons and is reached 
via the same unimproved road used to reach Bayo Canyon and the FUSRAP site 
from Alternate State Route 4 (U.S. Dep. Energy 1979; Los Alamos Natl. Lab. 
1981b, 1982). A county sewage line connecting residential areas on the mesas 
at the head of Pueblo Canyon to this facility runs down the canyon along the 
stream channel (Los Alamos Natl. lab. 1982). 

2.2.7 Esthetics 

0 
Bayo Canyon for the most part remains In its natural state, with low 

shrubs, grasses, scattered ponderosa pfncs and other trees, and some exposed 
boulders. The walls of the canyon consist of exposed rock and sofl and vary in 
the degree of steepness. 

Only a few traces of the original building sites in Bayo Canyon remain-- 
primarily in the form of small, sparsely vegetated spots that are slowly 
regainfng natural vegetative cover. 

The canyon floors and walls and the formerly utilized sites are vlsfble 
from the adjacent mesas and to recreational visitors using the canyons. A 
portion of the tast end of Bayo Canyon forms a dramatic view from a scenic 
overlook off Alternate State Route 4, although the site in Bayo Canyon is not 
visible from Alternate State Route 4. 

2.2.8 Public Attftudes and Perceptions 

Because of the influence of LANL, the conmunlties of Los Alamos and 
White Rock have l cqufred an understanding of radiation that has created a 
Climbtt of relative sophistication about radiation health hazards. The desig- 
nation of the formerly utilized sites has not been a critical fssut thus far 
(Payne 1981). although newspaper articles about the discovery of areas wfth 
some radioactive contamination have appeared in local and Albuquerque news- 
papers (England 1981; Schomisch 1981). In addition, county authorities are 

0 
being kept informed of DOE's plans for remedial actions in the area. 
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Figure 2.1. Transportation Routes In the Bayo Canyon Area. 
Adapted from U. 3. Department of Enargy (1979). 
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2.3 CULTURAL AND HISTORICAL RESOURCES Em3599 

0 Many signs of prehistoric Native Amttican life have been found In the 
general region of LANL, indicating extended use of the area for over 
100,000 years. Three major ruins on LANL land as well as numerous other small 
ruins have been idtntlfltd (Steen 1977; U.S. Dep. Energy 1979; Los Alamos 
Natl. Lab. 1981b). The three major sites and many of the minor ones have ken 
proposed for inclusion in the National Register of Historic Places (Los Alamos 
Natl. Lab. 1981b). 

. 
In Bayo Canyon, one small sltt has been ldtntlfied west of the major 

Otowi Ruins about 2 km (1.2 ml) from the formtrly utilized site (Los Alamos 
Watl. Lab 1981b). 

2.4 GEOLOGY AND SOILS 

The Pajarito Plateau forms a topographic hlgh area along the wtstern part 
of the Rio GtJndJ depression in north-central Nw Mtxlco. The plateau Is 
formed by a strits of Pltlstoctne ashfalls and l shflous of Bandeller luff and 
is dissected by numerous canyons. At the Bayo Canyon site, the vertical or 
near-vertical walls of the canyon are formtd by the upper fshlregt Member, 
composed of moderately welded to nonwelded tuff. The canyon floors art formed 
by the loutr part of the Otowi Wtmbtr, a mass of nonvtldtd tuff about 42-m 
(140-ft) thick at the Bayo Canyon site. The lower Cuajt Hembtr, a pumlct fall 
9-m (30-ft) thick at the site, underlies the Otoui Member and overlies the 
Puyt Formatlon (Purtymun 1979). 

Seismic activity in the Los Alamos area is estimated to be low, and the 

0 
sites art not located near any known active faults. Based on limited data, 
Sanford (1976) suggests that stlsmic risk may be on the order of a magnitude-S.5 
earthquake once every 100 years somtwhert in the Rio Grandt depression from 
Albuquerque to Qutsta. 

Alluvium in the canyons is derived from weathered and eroded Bandtlier 
luff and is composed mainly of clay, silts, sands, and gravels with ftw cobbles 
or boulders. Downstream from the Bayo Canyon sltt, where the stream channel 
cuts Into the Puyt Formatlon, the cobble- and boulder-sired materials form a 
large percentage of the strtambtd stdlmtnts. The alluvium, thin in the upper 
reacher of the canyons, thlcktns towards the east becoming as much as 10-m 
(33-ft) thick In the lover reaches of Bayo Canyon (Purtymun 1979) and as much 
as 3- to S-a (lo- to 15-ft) thick In Acid/Hiddlt Pueblo Canyons. 

The canyon walls of Bayo Canyon are steep outcrops of volcanic tuff. The 
south-facing walls of these canyons art generally steep and hrvt little or no 
soil material or vegetation, although ueathtrlng of the north-facing walls has 
created areas of very shallow, dark-colored rolls. 

0 

Clayey soils derlvtd from weathering of Bandtlitr Tuff cover most of the 
fingtrllkt mtsas of the Pajarito Plateau. According to a rtcent soil survey, 
the rolls of Bayo Canyon belong to the Puye series (Nyhtm et al. 1978). The 
Puye series consists of deep, utll-dralntd, sandy-loam soils forncd in the 
level to gently sloping canyon bottoms. Ptrmtabillty of soils in thlr strles 
Is aodtrattly rapld, runoff is very slow. and the erosion hazard Is low. 
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2.5 HYDROLOGY 

Surface f 
drain into the 

lows through Bayo Canyon orlglnatt in the Pajarlto Plateau and 
lower reach of Los Alamo% Canyon, which in turn drains eastward 

into the Rio Grande. Water runoff in the canyons is l phtmtral, occuring only 
after heavy rainfalls or snowmelts. 
during heavy summer thunderstorms. 

The largest amounts of runoff occur 
At times. there storms may generate heavy 

runoff In local canyons that can cause scouring of the canyon bottoms 
(Purtymun 1979). 

The average annual precipltatlon of 45 cm (18 in.) is divldtd between 
warm-weather convtctlvt rainshowers and cold-season migratory storms. On the 
average, approxlmattly 70% of the yearly moisture falls between the months of 
May and October, and 40x of the annual moisture total falls in a few hours 
during August in locallrtd heavy thunderstorms (Los Alamos Natl. Lab. 19818). 
Wlnttr prtclpltatlon falls primarily as snow, wlth accumulations of about 
130 cm (51 in.). 

0 .+. 

The stream channel floodplains occupy substantial portions of the canyon 
bottoms, Including portions of the formerly utilized Bayo Canyon site. The 
sandy alluvium in the canyons is qultt permeable in contrast to the underlying 
volcanic tuff and sediments. Inttrmltttnt runoff Inflltratts the alluvium 
until Its downward movement is Impeded by the less permeable Otowl Member of 
the Bandtlltr Tuff, but perched water is thought to be of llmlted extent In 
both canyons. Water that 1s not lnsnedlattly lost by tvapotransplratlon and 
movement Into the undtrlylng volcanic units may move downgradltnt as a shallow, 
alluvial groundwattr body (Purtymun 1979; Los Alamos Natl. Lab. 19818). The 

volume of water In the alluvium aquifers is largest during the spring rnountlt 
period and In the early summer when storm runoff is largest. c 

Avallable data suggest that no hydrologic conntctlon is llktly between 
any Bayo Canyon surface water and the main l qulftr in the Ttsuque Formation 
and the lower part of the Puyt Formation (Section 2.4). The main aqulftr Is 
isolated from alluvial and perched water found In many areas of the plateau by 
approxlmattly 240 m (790 ft) of Bandtller Tuff and sediments of the Puyt 
Formation (Los Alamos Natl. Lab. 19818). Few joints art present in the non- 
wldtd ashflows of the Otowi Member, which underlies the sites (Purtymun and 
Kennedy 1971) and through which alluvial water could flow towards the undtr- 
lying aquifer. Shallow test halts drllltd at the Bayo Canyon rltt In 1961 
were dry. wlth no indlcatlon of (1) water being present in the channel alluvium, 
(2) perched water, or (3) excessive molsturt in the tuff above the Puyt Forma- 
tlon fanglomeratt (Purtymun 1979). 

2.6 ECOLDGY 

2.61 Terrestrial Ecolow 

The region surrounding Los Alamos has a stmlarid, continental mountain 
climate. Daytime sumtr temptraturts rarely exceed 32OC (BBOF)--dropping to 
the l2-lS°C (53-60°F) range at night as a result of the high altitude, light 
winds, clear skies, and low hunldity. Ulnttr temperatures typlcally range 
from -10 to S°C (14 to 40'F) (U.S. Dep. Energy 1979; Los Alamos Natl. Lab. 
1981b). 
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The elevational gradients In the Los Alamos area and in the many caTiyons 

0 dlssectlng the base of the Jtm tz Mountains have resulted in a diversity of 
ecosystems in the area of Bayo Canyon (U.S. Dep. Entrgy 1979; Los Alamor Nat). 
Lab. 1981b, 1982). The canyons contain vegetation cotuaunlties of pinyon-juniper 
on the wsa tops, pine-fir on the more wslc slopes, and pondtrosa pine on the 
canyon floor (Los Alamos Natl. Lab. 1981b, 1982). The vegetation wlthtn the 
Bayo Canyon sltt boundaries contains species characteristic of disturbed sltts 
in the region, lncludlng chamisa or rabbit brush, fllarte, and Russian thistle. 

The fauna of the formerly utilized site is composed of characteristic 
rp&les for the region (Los Alamo8 Natl. Lab. 1981b). Mule deer is the most 
common big game sptcles found in the Los Alamos area. A dlvtrslty of bird 
sptclts (over 90) use the area, and about 45 sptcits art consldtrtd ptmantnt 
rtsldtntr (U.S. Dep. Energy 1979). Gtntrally, the larger mammals and birds 
art wldt-ranging and occupy commensurately large habltats, from the dry 
mtsa-canyon country at lower tlevatlons to the high mountain tops rot of 
LANL. The smaller aammals, reptiles, invertebrates, and vegetation art generally 
conflntd to smaller habitats. No species of flora or fauna likely to occur in 
the canyons Is restricted to the lswstdlatt environs of the formtrly utilized 
sites nor is any dependent upon that area for the continued survlval of the 
sptcles. 

2.6.2 Aquatic Ecology 

The nearest natural, permanent aquatic ecosystems are approximately 5 km 
(3 ml) downstream of the Bayo Canyon site, in the Rio Grandt (U.S. Dep. Energy 
1979). Flow through Bayo Canyon itself is rtstrlcttd to only portions of the 

0 
year (see Stctlon 2.4). and extant aquatic ecosystems have developed near the 
formerly utilized site under condltlons of ephemeral flow regimes. 

2.6.3 Sensitive Species 

There are seven speclts of plants protected under New Mexico Statute 45-11 
that may occur In Bayo Canyon (Los Alamo8 Sci. Lab. 1979; Foxx and Tiernty 1980; 
Los Alamos Natl. Lab. 1981b). There art no species currently on or proposed 
for the federal list of threatened and endangered species that art llktly to 
occur in canyon habitats (Los Alamor Natl. 
U.S. Fish Uildl. Serv. 1981). 

Lab. 1979b; Nagy and Calef 1980; 
One sptclts under rtvitu for that llrt, grama 

grass cactus, is known to occur in Bayo Canyon but is unlikely to occupy 
habitat near the rtmtdial action sites because It Is gtntrally found on drier 
mesa tops at 1-r tltvatlons. 

Several species of natunals and birds listed as sensltlvt species by 
l lthtr the U.S. Fish and Wildlife Service or the state of New Mexico art known 
to occur in the Los Alamo% region (Ntw Mexico Dep. Game Fish 1978; Los Alamos 
ScI. Lab. 1979; U.S. Fish Wildl. Serv. 1981). Of these species, the red-headed 
woodpecker rnd zone-talled hawk are not documented as occurring in Bayo Canyon 
but are Tlkely to use habltat found in the area of the formerly utlllzed sltt 
(Los Alamo8 Sci. lab. 1979; Los Alamo% Natl. Lab. 1981b. 1982). The endangered 
ptrtgrlm falcon is known to forage in Bayo and a falcon atria Is located In 
Lower Pueblo Canyon near the sewage treatmtnt plant (Los Alamos Natl. Lab. 1981b, 
1982). 
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The current radiological environment of Bayo Canyon results from a combl- 

natlon of natural and anthropogtnic sources that, for the purposes of thls 
report, nay be placed Into three categories: (1) subsurface radioactivity at 
depths of > 30 cm (1 ft), (2) surface radioactlvlty at depths of 0 to 30 cm (0 
to 1 ft), and (3) ambient external gafmna radlatlon. 

Elevated subsurface roll radioactivity is tsstntlally l nthropogtnlc and 
is'found in a llmlted area wlthln 10 m (33 ft) of the radiochemistry laboratory 
site and its acid-waste system (Flgurt 1.3). Samples taken at depths of from 
30 to 600 cm (1 to 20 ft) contalntd conctntratlonr of strontium-90 that ranged 
itnm ( 1 to ) 1100 pCl/g (Los Alamos Sci. Lab. 1979). Uranium conctntratlons 
were teurld to be st background levels. 

Samples of surface soil weft analyzed for strontium-90 and uranium, 
Average concentrat?ons of strontium-90 did not exceed 2 pCi/g, and average 
uranium conctntrations were 4-S ug/g (equivalent to 15-20 pCl/g of gross alpha 
radiation). For comparison, surface concentrations of strontium-90 from 
fallout (due to atomic bomb tests in the 1950s) range from 0.2 to 0.4 pCi/g; 
uranium occurs naturally In concentrations of about 3-4 ug/g. Statistical 
analysis of the surface roll data for strontium-90 and uranium concentrations 
Indicates that there is llttlt probablllty (<< 2.5%) of undetected surface 
concentrations l xcttdlng the proposed crittrla of 100 pCi/g strontium-90 and 
40 pCl/g uranium-238 (Los Alamo8 Natl. Lab. 1981b). 

txhl 
the 

External penetrating radiation in Bayo Canyon and the surroundlng area 
bits a high degree of spatial variation, due mainly to: (1) varlatlons in 
soil conctntratlons of naturally occurring radionuclidts, (2) difftrtncts 

in the local topography from one location to the next (a site located In the 
canyon would receive radiation from the canyon walls as well as the floor, 
whereas a location on a mesa top would only rectlvt radiation from the material 
beneath It), and (3) differences in the level of cosmic radlatlon between the 
canyon floor and mesa top because of the 120-m (400-ft) change In elevation. 
The average radiation exposure rate in the canyon bottom is 21 i 2 uR/h, with 
somewhat higher valuer observed on the talus slopes. The exposure rate at the 
formerly utilized sltt dots not show a rtatlstica1ly significant, Inrtrumtn- 
tally measurable dlfftrenct from other parts of the canyon. The canyon as a 
whole exhibits levels about 13% greater than those observed in the townsitt 
areas. Thtoretlcal estimates can be made of penetrating radiation caused by 
strontium and uranium debris deposited on soil In the formerly utlllzed site. 
Estimates show that the Increments of exposure rate attrlbutablt to the residual 
contaminants art less than the spat181 and temporal variations in natural 
background (Los Alamos Natl. Lab 1981b). 

The background external radiation dose rate in Bayo Canyon from charged 
particles and photons is about 170 mrem/yr. The annual cosmic neutron radia- 
tion dose Is l pproxirattly 10 arem , so that the total external radiation dose 
rat, is mbnut  1Rf '1 rrn/ur - - - -  - -  - - - -v  a-7  -. _  -.=, . 
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3. ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION 

3.1 LAND USE 

The immtdlate and direct consequences of the action on future use of the 
FUSRAP site will be ntgligfble because of the small size of the restricted 
area (0.6 ha or 1.5 acres) (Figure 1.4). 
convert the formerly utilized site from 

Howtver, if the county acts to 
its current status to tither rodeo 

grounds or residential development (Section 2.1), use of that area would be 
constrained by the remedial action. Plans for l lthtr kind of development 
would have to preclude disturbance of the subsurface withln the rtitricttd 
area for about 160 years (Section 1.3). Because both potential uses would in- 
clude fields or parks (Section 2.2.4) that require only surface activity and 
because county regulations requlrt some parkland within residential areas 
(Section 2.2.4). this constraint will not be burdensome. This form of passive 
institutional control, l.c., no active guarding, cannot be guaranteed to 
prevent subsurface activity for the full 160 years. Changes in the residential 
development pattern that made open space more valuable, coinciding with a loss 
of records as to why the land was not built on initially, could lead to construc- 
tion or other activity on the site. These changes would increase the likt- 
l ihood of human interftrtnct before the 160-year period is over (see Section 

0 
3.7). However, the County is aware of DOE's proposed remedial action and 
finds the proposal compatible with the County's plans for the future (Taylor 
1982). 

Official county policy is one of cooperation with current FUSRAP policies 
(Brown 1981). Because of the close cooperation and inttrdeptndtnct of the 
town, county, and LANL, such cooperation could be expected to extend to working 
within the minor land-use constraints imposed by the actlon. FUSRAP author- 
ities will help to ensure this by including county and LANL rtprtsentativts in 
their planning. 

3.2 SOCIOECONOMICS 

No direct impacts to demography, economics and employment, housing, 
transportation, utilities, other c-unity services, or esthetics are expected 
as a consequence of this remedial action because of the small size of the work 
force required and the small scale of tht project (Table 1.2) relative to the 
economy and work force of the area as a whole (Sections 2.1 and 2.2). It is 
unlikely that cultural and historical resources will be affected because none 
have been found at the site during surveys of the area (Section 2.3). 

Subsequent to a remedial action in Bayo Canyon, the county may move 
forward with plans to encourage development of the area by private owners for 
more organized recreational use or for housing. Either plan would help to 
east the problem of the short supply of housing and developable land in the 

0 
area (Section 2.2.3). However, public concern may be aroused as to the safety 
of the land for dtvelopmtnt, particularly for housing, if the site is not 
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excavated and a minor health hazard remains. Under these circumstanct~,$?@9s 
Is a small probability that the justification for the proposed action may be 
examined carefully and possibly challenged by concerned groups. The current 
lack of expressed concern over the prtstnct of contaminated iatcrial in Bayo 
Canyon and the knowledge of the public about radioactivity and rtlattd health 
hazards (Section 2.2.8) suggest that strong public opposition to the action is 
unlikely. 

3.3 GEOLOGY AND SOILS 

In Bayo Canyon, erosion of tht surface mattrials from the site will not 
be accelerated by the proposed actions because surface vegetation will remain 
intact and no excavation activities will be required. However, subsequent 
development of the land around the 0.6-ha restricted site may lead to increased 
construction and a concomitant increase in erosion in the vicinity of the 
site. These activities could cause undercutting and gullying around the edge 
of the restricted area if construction activities weft to coincide with periods 
of heavy thunderstorm/runoff activities. Proper sediment-control procedures 
will therefore be needed for future construction In the vicfnlty of the rts- 
trlcttd area. Future plans for development of Bayo Canyon should contain 
measures for preventing loss of inttqrity of the restricted area during the 
160-year period. 

As noted in Section 2.4, the probability of earthquakes in the Los Alamos 
area is small. The consequences of an earthquake occurring at tht Bayo Canyon 
site art also small. Under the proposed action, the damage to be expected 
would be ground shifting and cracking, with little vertical displacement. 
Surface cracking would leave openings from the surface to the wastes until the 
crtv4cts were filled by material eroded during periods of surface runoff 
(Wheeler et al. 1977). 

3.4 HYDROLOGY 

During heavy thunderstorms or during periods of snowmtlt, somt water may 
infiltrate the soil over the waste site and reach the buried wastes, leading 
to dispersal of materials that the proposed action leaves in place. However, 
because the majority of water entering the soil is cvapotranspircd back to the 
atmosphere, little migration of dissolved wastes through the soil and alluvium 
has been detected (Los Alamos Sci. Lab. 1979). 

It is possible that some radionuclidts may migrate as flow through the 
unsaturated soil/alluvium/tuff material (Wheeler et al. 1977). No unsaturated 
flow studies have been made, however, for the Bayo Canyon sltt or for other 
waste-disposal sites in the Los Alamos area. Ntvtrthtltss, because of the low 
moisture content of tht geologic units underlying the waste-disposal area as 
well as the depth of and lack of hydrologic connection with the main aquifer, 
it is expected that little or no contaminated water would reach the undtrlyina 
aquifer. No contamination has been detected in recent surveys of groundu&tr- 
(Los Alamos Sci. Lab 1979). 

~OsstS of cover soil from the site could occur dut to heavy s-r thundtr- 
storm activity and associated high runoff. The high permeability and low 
erosion hazard of tht Puyt and Totavi soils in the valley will maintain a low 
potential for loss of soil. Major stoms ray have more serious erosion impacts 
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on the Bayo Canyon waste site than has been previously recorded. Howe*: Img9 

6 
quantification or qualification of such soil losses for the 160-year period of 
concern is not possible at this time. 

3.5 ECOLOGY 

The ecological consequences of the proposed action art not expected to be 
of concern. The placement of boundary markers to demark the restricted area 
will involve only minor field work, which will have inconstqutntial impacts to 
the.biota of the site. The only stnsitivt species likely to be encountered on 
the site is the endangered peregrine falcon, which uses the Bayo Canyon floor 
as part of its foraging range (Section 2.6.3). Disturbanct to foraging ptrt- 
grints due to the activitits needed to implement the proposed action will be 
negligible. Currently, human activities are occurring in the pcregrints' 
foraging range and in the area of their attic. Near their nest, the falcons 
are normally exposed to activities from the local airport and from rtcrta- 
tional users of Pueblo Canyon. 

The proposed action will not alter the riparian communitits of the flood- 
plain nor interftrt with current patterns of flooding. 

Dtvtlopmtnt of Bayo Canyon after the remedial action is completed would 
likely alter the nature of the ecological conmunitits in the canyon, including 
foraging habitat for the falcons. However, such impacts from development 
would not result from the action per se. In their planning, developers should 
take such impacts into account, particularly with regard to protection of the 
peregrine falcons in the area. 

0 
3.6 HEALTH AND SAFETY 

It is not anticipated that the proposed action will result in any direct 
or indirect nonradiological health or safety hazards beyond normal, everyday 
activitits. The activities for involved personnel would not differ in nature 
from those they would otherwise be doing, and the added risk from the proposed 
action will be negligible. 

3.7 RADIOLOGICAL 

The following discussion of radiological environmental consequences 
associated with the proposed action considered for the Bayo Canyon site is 
based on data provided in environmental analysis and radiological survey 
reports by Los Alamos National Laboratory (Los Alamos Sci. Lab. 1979; Los 
Alamos Natl. Lab. 1981b). 

. 
Three groups of people have been idtntificd as possible radiation reccp- 

tors after implementation of the proposed action. These groups art (1) 
residents--people who would be living in Bayo Canyon if it is developed, 
(2) transients--rtcrtational users who venture into Bayo Canyon for such 
rctivities as hiking, picnicking, and trail riding, rnd (3) construction 
workers--people tngaged in building homes in Bayo Canyon if it is developed. 

0 
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3.7.1 Doses to Residents and Transients Et I OS93 

If Bayo Canyon were developed, it is expected that several homes might be 
built adjacent to, but outside of, the dtsignattd area. Radiation doses to 
residents would result from exposure (directly or via inhalation/ingestion 
pathways) to radionuclidcs deposited in the top 30 cm (1 ft) of the soil 
layer. The dose to a hypothetical resident in Bay0 Canyon would depend on the 
amount of t ime the resident lived in the canyon and on the amounts of locally 
grown vegetables and fruit that are consumed. Calculations were made for a 
resident who spends 100% of the tin in the contaminated area for 70 years 
(Los Alamos Natl. Lab. 1981b). During that time, it is expected that the 
resident would be exposed to elevated strontium-90 and uranium levels from 
inhalation of the airborne dust and ingestion of fruits and vegetables from a 
home garden located in contaminated soil. Inhalation exposure was calculated 
from average radionuclidt concentrations in the 0- to S-cm (O- to 2-in.) soil 
layers; exposure from garden produce was calculated from concentrations in the 
0- to 30-cm (O- to 1-ft) lavcr. The calculated highest annual radiation doses 
for the 70-y& exposure time for both the InhalaEion 
arc presented in Table 3.1. Bone lining would receive 
about 3 mrcm/yr. 

Table 3.1. Radiation Doses to Members of the 
Associated with the Proposed Remedial 

and ingestion pathways 
the highest dose, i.e., 

General Public 
Action 

Above-Background 
Radiation Dose tot' 

Receptor Bone Red 
Group Type of Dose Unit Lining Marrow Lung 

Residents Uaximum dose rate, arcm/yr 3 2  1 
internal plus cxttr- 
nal, during 70 years 
of exposure 

Construction Dose accumulated over mrem 0.1 0.1 0.3 

workers 50 years as a result 
of intake during 
first year, inttrnal 
plus external 

Radiation protection nconmcndationt* l ram /yr so0 lsoo 500 
Natural background radiationt3 l rdyr 120 80 180 

t1 From Los Alamos National Laboratory (198lb. Table II). 
t* From National Council on Radiation Protection and Heasurements (1971). 
ta From National Council on Radiation Protection and Measurements (1975). 
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0 time. 
Transients art expected to visit the canyon for only a few hours at a 

As such, the dose to a transient would be less than, and probably only 
a small fraction of, the dose to a permanent resident. 

3.7.2 Doses to Construction Workers 

In the event that Bayo Canyon were developed following the proposed 
action, it is expected that several homes might be built in the vicinity, ' 
outside of the designated area (Figures 1.3 and 1.4). 
construction workers, 

In calculating doses to 

homes in the canyon. 
a hypothetical scenario was assumed for construction of 
During home building, construction workers would be 

exposed to radiation from surface and subsurface materials surrounding the 
designated area. The extent of contamination is such that it would be possible 
for all construction to occur in areas that art contaminated to some extent, 
but below cleanup criteria. Since construction may take place over several 
years, an annual inhalation dose may be based on a 2000-h exposure time (40 h/wk 
for 50 wk/yr). The ambient dust concentration is expected to be about 400 ug/m3 
and the workers’ breathing rate is assumed to be 43 L/min, a value typical for 
rtlativtly demanding work. The airborne dust was assumed to be contaminated 
with strontium-90 and uranium at levels found in the 0- to 30-cm soil layer, 
resulting in inhalation of these radionuclidts by the workers and in a subsequent 
dose. The estimated SO-year dose accumulations after exposure wtre calculated 
as about 0.1 mttm to bone lining and about 0.3 mrtm to lung (Table 3.1). 

3.7.3 Evaluation of Radiation Doses 

The radiation doses to residents and construction workers may be compared 

0 
to radiation protection standards and to background radiation. Because nefthtr 
residents nor construction workers can be considtrtd to be tadiatlon workers, 
the standards for members of the general population would be applicable. The 
National Council on Radiation Protection and Measurements (1971) has recommended 
that individual members of the general population should not receive a wholt- 
body radiation dose in excess of 500 mrcm/yr. This recommendation is consistent 
with existing NRC and DOE radiation protection standards. The highest expected 
dose to a long-term resident of Bayo Canyon is 3 mrcm/yr to the bone lining. 
This value is 0.2% of the 1500 mrtm/yr rtcommtndtd maximum dose to bone lining. 
The background dost to bone lining is about 120 mrtm/yr, including contributions 
from cosmic radiation, external ttrrtstrial radiation, and radiation from 
internally deposited nuclidts. The dose to a resident due to radioactivt 
residues is a small fraction of this background, i.e., 3 mrem/yr is 2.5% of 
120 mrem/yr. 

The variation in background radiation at a given location in the United 
States is commonly found to be in excess of 10 mrem/yr (Natl. Count. Radiat. 
Prot. Measure. 1975). The highest cumulative dose from activities associated 
with the alttrnativcs considered at Bayo Canyon is 3 mrtm. Since this dose 
value is well within the variation in background radiation levels, it is 
reasonable to consider the radiological consequences of the proposed alttrna- 
tivcs to be ntgligiblt. 

0 
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APPENDIX A. LIST OF AGENCIES AMD PERSONS CONTACTED 

Mr. Wflli8m Crfsmon, Jr., Chfet 
ftchnfcal Programs Branch 
Los Alamo8 Area Ottict 
U.S. Department of Energy 
Los Alamos, NH 87544 

Dr. Wayne 8. Hansen, Group Leader 
Environmental Survtfllrnce Group, H-8 
Los Alamos Natlonal Laboratory 
P.0. Box 1663 
Los Alamos, NM 87545 

Hr. Thomas W. krlrn 
New Mexico Statt Hfstorfcal Preservatfon Ottfccr 
Dtpartment of Finance and Adminfstratfon 
State Planning Dfvlsfon 
Historic Prtrtrvatfon Burtau 
505 Don Gaspar Avtnuc 
Santa Fe, New Mexico 87501 

Hr. Harold F. Olson 
Director, NW Mexico State Game and Ffsh Department 
Vfllagra Bldg. 
Santa Fe, New ckxfco 87503 

Mr. Roger Y. Taylor, Chairman 
Los Alamos County Council 
2300 Trlnlty Drivt 
Los Alamos, m 87344 

Mr. Jack B. Woody 
Endangered Speclts Spec~alfst 
U.S. Ffsh 6 Yfldlfte krvfct 
P-0. Box 1306 
Albuquerque, New Mexico 87103 

0 

A-l 


